JOURNAL OF 
BIOMECHANICS 


VOLUME 29 1996 


© 


PERGAMON 


g 
| 


Journal of Biomechanics 


Affiliated with the American Society of Biomechanics, the European Society of Biomechanics and the 


International Society of Biomechanics 


Editors-in-Chief 
Rik Huiskes 


Biomechanics Section, Institute of Orthopaedics, University of Nijmegen, P.O. Box 9101, 6500 HB Nijmegen, 
The Netherlands. E-mail: rik@orthp.azn.nl 


Richard A. Brand 


Orthopaedic Biomechanics Laboratory, 2430 Steindler Building, The University of lowa, lowa City, IA 52242, 


USA. E-mail: dick-brand@uiowa.edu 


Book Review Editor 


Richard A. Brand (see address above) 


Editorial Board 
Thomas P. Andriacchi, 


Chicago, USA 


John D. Currey, University of York, UK 
Benno M. Nigg, University of Calgary, Alberta, 


Canada 


John P. Paul, University of Strathclyde, 


Glasgow, UK 


Editorial Consultants 
A. M. Ahmed, Canada 
Gunnar B. J. Andersson, USA 
Kai Nan An, USA 
Theo Arts, The Netherlands 
Prof. Barbenel, UK 
Donald L. Bartel, USA 
Georg Bergmann, FRG 
Necip Berme, USA 
Leendert Blankevoort, 

The Netherlands 
Harvey S. Borovetz, USA 
Thomas D. Brown, USA 
John B. Brunski, USA 
David L. Butler, USA 
Dennis R. Carter, USA 
Krishnan B. Chandran, USA 
Arthur E. Chapman, Canada 


Malcolm H. Pope, Coralville, /A, 
Rush -Presbyterian -St. Luke's Medical Center, USA 
Leif Ryd, University Hospital of Lund, Sweden 
Erich Schneider, Technica/ University 


Hamburg—Harburg, Germany 


Aibert B. Schultz, University of Michigan, 
Ann Arbor, Mi, USA 


Warren Darling, USA 
Dwight T. Davy, USA 
Patrice Flaud, France 
Cyril B. Frank, Canada 
Steven A. Goldstein, USA 
Roger C. Haut, USA 
Shunji Hirokawa, Japan 
A. L. Hof, The Netherlands 
Maury L. Hull, USA 
Ivan Hvid, Denmark 
Gerrit Jan van Ingen Schenau, 
The Netherlands 
Michel Y. Jaffrin, France 
Jan D. Janssen, 
The Netherlands 
Murali Kadaba, USA 
Doris Miller, Canada 


Van C. Mow, USA 
Manohar Panjabi, USA 
Michael R. Pierrynowski, 
Canada 
Masaaki Sato, Japan 
Bruce R. Simon, USA 
Robert J. Singerman, USA 
Robert L. Spilker, USA 
lan A. F. Stokes, USA 
Peter A. Torzilli, USA 
Peter S. Walker, UK 
Nico Westerhof, 
The Netherlands 
Savio L.-Y. Woo, USA 
G. A. Wood, Australia 
Ajit P. Yoganathan, USA 
Ronald F. Zernicke, Canada 


Stephen C. Cowin, USA Toshio Moritani, Japan 


Publishing and Advertising Offices: 

Elsevier Science Inc. Elsevier Science Ltd 

660 White Plains Road, The Boulevard, Langford Lane, Kidlington, Oxford OX5 1GB, UK. 
Tarrytown, NY 10591-5153, USA. Telephone: Oxford (01865) 843000, FAX: Oxford (01865) 843010. 


Production Editor Maria Hale (E/sevier Science) 
Published monthly 


Subscription Rates 

Annual Institutional Subscription Rates 1997: Europe, The CIS and Japan 2405 Dutch Guilders. All other countries US$1485. 

Associated Personal Subscription rates are availabie on coquesté for those v whose institutions are library subscribers. Dutch Guilder prices 
exclude VAT. Non-VAT registered customers in the E ity will be charged the appropriate VAT in addition to the price 

listed. Prices include postage and insurance and are subject z change ‘without notice. 

Any enquiry relating to subscriptions should be sent to: 

The Americas: Elsevier Science Customer Support P.O. Box 945, New York, NY 10010, U.S.A. [Tel: (+1) 212-633- 

3730/1-888 4ES-INFO. Fax: (+1) 212-633-3680. E-mail: usinfo-f@elsevier.com]. 

Japan: Elsevier Science Customer Support Department, 9-15 Higashi-Azabu 1-chome, Minato-ku, Tokyo 106, Japan [Tel: (+3) 

5561-5033. Fax: (+3) 5561-5047. E-mail: kyf04035@niftyserve.or.jp]. 

Asia Pacific (excluding Japan): Elsevier Sci (Singapore) Pte Ltd, No. 1 Temasek Avenue, 17-01 Millenia Tower, Singapore 

039192. [Tel: (+65) 434-3727. Fax: (+65) 337-2230. E-mail: asiainfo@elsevier.com.sg]. 

Rest of the World: Elsevier Science Customer Service Department, P.O. Box 211, 1001 AE Amsterdam, The Netherlands. [Tel: (+31) 

20-485-3757. Fax: (+31) 20-485-3432. E-mail: nlinfo-f@elsevier.ni]. 


ContentsDirect delivers the table of contents of this journal, by e-mail, 
approximately two to four weeks prior to each issue’s publication. 
To subscribe to this free service send an e-mail message to 
cdsubs@elsevier.co.uk 
Back Issues 
Complete 
volumes and single issues can be purchased for 1990-1995. Earlier issues are available in high quality photo-duplicated copies as 
complete volumes only. Back volumes on microfilm are available from UMI, 300 North Zeeb Road, Ann Arbor, Mi 48106, USA. 
Copyright © 1996 Elsevier Science Ltd. All rights reserved 
Periodicals postage paid at Newark, New Jersey. Journal of Biomechanics (\SSN 0021-9290) is published monthly by Elsevier Science 
Ltd, The Secu Langford Lane, Kidlington, Oxford OX5 1GB, UK. The annual subscription in the USA is $1485. Journa/ of 
Biomechanics is distributed by Mercury Airfreight International Ltd, 10 Camptown Road, Irvington, New Jersey 10591-5153. 
Postmaster please send address corrections to Journal of Elsevier Science RSO, Customer 


Biomechanics, c/o Support Department, 
655 Avenue of the Americas, New York, NY 10010, U.S.A. [Tel.: (+1) 212-633-3730/1 888 4ES-INFO. Fax: (+1) 212-633-3680. 
E-mail: usinfo-f@elsevier.com]. 


Volume 29 Number 1 
D. Lee and J. J. Chiu 
M. Zaéek and E. Krause 


P. Klein, S. Mattys and M. Rooze 


N. Stergiopulos, M. Spiridon, 
F. Pythoud and J.-J. Meister 


. C. T. van der Helm and 
. E. J. Veeger 


P. Massin, E. Vandenbussche, 
B. Landjerit and B. Augereau 


H. Gregersen, L. Vinter-Jensen, 
C. O. Juhl and E. Z. Dajani 


C. A. Pattin, W. E. Caler and 
D. R. Carter 


B. J. Fregly and F. E. Zajac 


Technical Notes 

S. G. Roberts, T. M. Hutchinson, 
S. B. Arnaud, B. J. Kiratli, 

R. B. Martin and C. R. Steele 


A. C. Burleson, R. A. Levine 
and A. P. Yoganathan 


Contents 


Editorial 


Intimal thickening under shear in 
a carotid bifurcation—a numerical 
study 


Numerical simulation of the blood 
flow in the human cardiovascular 
system 


Moment arm length variations of 
selected muscles acting on talocrural 
and subtalar joints during movement: 
an in vitro study 


On the wave transmission and 
reflection properties of stenoses 


Quasi-static analysis of muscle forces 
in the shoulder mechanism during 
wheelchair propulsion 


Experimental study of periacetabular 
deformations before and after 
implantation of hip prostheses 


Impedance planimetric characteriz- 
ation of the distal oesophagus in the 
Goettingen minipig 


Cyclic mechanical property 
degradation during fatigue loading of 
cortical bone 


A state-space analysis of mechanical 
energy generation, absorption, and 
transfer during pedaling 


Noninvasive determination of bone 
mechanical properties using vibration 
response: a refined model and vali- 
dation in vivo 


A model based on dimensional analy- 
sis for non-invasive quantification of 
valvular regurgitation under confined 
and impinging conditions 


Vil 


January 

| 

= 


W. Herzog, J. M. Archambault, 
T. R. Leonard and H. K. Nguyen 


G. Dubini, M. R. de Leval, 
R. Pietrabissa, F. M. Montevecchi 
and R. Fumero 


P. W. Hui, P. C. Leung and A. Sher 


M. E. Levenston and G. S. Beaupre 


D. P. Fyhrie and M. B. Schaffler 


Volume 29 Number 2 


M. R. Myers 


. J. A. Mommersteeg, 
Blankevoort, R. Huiskes, 
. G. M. Kooloos and 
. M. G. Kauer 
M. Petrtyl, J. Heft and P. Fiala 
M. Gerbeaux, E. Turpin 
and G. Lensel-Corbeil 
C. T. Farley and O. Gonzalez 


M. W. Weston, K. Rhee 
and J. M. Tarbell 


M. L. Hull, G. S. Berns, 
H. Varma and H. A. Patterson 


G. Rappitsch and K. Perktold 


Evaluation of the implantable force 
transducer for chronic tendon-—force 
recordings 


A numerical fluid mechanical study of 
repaired congenital heart defects. 
Application to the total cavopul- 
monary connection 

Fluid conductance of cancellous bone 
graft as a predictor for graft—host 
interface healing 

Letter to Editor 

Authors’ Response - 
Announcements 


Suggestions for Authors 


Instructions to Contributors 


February 


A numerical investigation into factors 
affecting anesthetic distribution 
during spinal anesthesia 


Characterization of the mechanical 
behavior of human knee ligaments: a 
numerical—experimental approach 


Spatial organization of the haversian 
bone in man 


Musculo-articular modelling of the 
triceps brachii 


Leg stiffness and stride frequency in 
human running 


Compliance and diameter mismatch 
affect the wall shear rate distribution 
near an end-to-end anastomosis 


Strain in the medial collateral liga- 
ment of the human knee under single 
and combined loads 


Computer simulation of convective 
diffusion processes in large arteries 


Vill 


| 
| 23 
133 
8 134 
| 137 


L. Yang, D. N. Condie, Effects of joint motion constraints on 
M. H. Granat, J. P. Paul the gait of normal subjects and their 
and D. |. Rowley implications on the further develop- 
ment of hyrbrid FES orthosis for 
paraplegic persons 


J. H. Stuhmiller, K. H.-H. Ho, 227 A model of blast overpressure injury 
M. J. Vander Vorst, K. T. Dodd, to the lung 
T. Fitzpatrick and M. Mayorga 


Technical Notes 
T. J. Burkholder and R. L. Lieber 235 Stepwise regression is an alternative 
to splines for fitting noisy data 


A. P. Shortland, R. A. Black, 239 A novel video technique for visualiz- 
J. C. Jarvis and S. Salmons ing flow structures in cardiovascular 
models 


R. Maronski 245 Minimum-time running and swim- 
ming: an optimal control approach 


R. K. Jensen, S. Doucet Changes in segment mass and mass 
and T. Treitz distribution during pregnancy 


J. D. Currey, K. Brear The effects of ageing and changes in 
and P. Zioupos mineral content in degrading the 
toughness of human femora 


V. Ricos, D. R. Pedersen, 261 Effects of anisotropy and material 
T. D. Brown, R. B. Ashman, axis registration on computed stress 
C. T. Rubin and R. A. Brand and strain distributions in the turkey 


Instructions for Contributors 


Volume 29 Number 3 March 


W. Herzog and T. R. Leonard 


Soleus forces and soleus’ force 
potential during unrestrained cat 
locomotion 


J. Ravensbergen, J. K. B. Krijger, 281 The influence of the angle of 
B. Hillen and H. W. Hoogstraten confluence on the flow in a 
vertebro-basilar junction model 


P. Era, N. Konttinen, P. Mehto, 301 Postural’ stability and __ skilled 
P. Saarela and H. Lyytinen performance—a study on top-level 
and naive rifle shooters 


R. W. Nightingale, 307 Dynamic responses of the head and 
J. H. McElhaney, W. J. Richardson cervical spine to axial impact loading 
and B. S. Myers 


IX 


ulna 


-J. Gu, A. B. Schultz, 
. T. Shepard and N. B. Alexander 


G. J. Loren, S. D. Shoemaker, 
T. J. Burkholder, M. D. Jacobson, 
J. Fridén and R. L. Lieber 


B. E. Maki, W. E. Mcllroy 
and S. D. Perry 


J.N. A. L. Leijnse 


Technical Notes 
Z-P. Luo, G. L. Niebur 
and K-N. An 


L. K. Waldman, J. J. Allen, 
R. S. Pavelec and A. D. McCulloch 


D. L. Kowalk, J. A. Duncan 
and C. L. Vaughan 


Volume 29 Number 4 


B. |. Prilutsky, W. Herzog 
and T. Leonard 


B. |. Prilutsky, L. N. Petrova 
and L. M. Raitsin 


B. |. Prilutsky, W. Herzog, 
T. R. Leonard and T. L. Allinger 


Postural control in young and elderly 
adults when stance is perturbed: 
dynamics 


Human wrist motors: biomechanical 
design and application to tendon 
transfers 


Influence of lateral destabilization on 
compensatory stepping responses 


A graphic analysis of the 
biomechanics of the massless 
bi-articular chain. Application to the 
proximal bi-articular chain of the 
human finger 


Determination of the proximity 
tolerance for measurement of surface 
contact areas using a magnetic 
tracking device 


Distributed mechanics of the canine 
right ventricle: effects of varying 
preload 


Abduction-adduction moments at the 
knee during stair ascent and descent 


Instructions to Authors 


Publisher’s Note 


Transfer of mechanical energy 
between ankle and knee joints by 
gastrocnemius and plantaris muscles 
during cat locomotion 


Comparison of mechanical energy 
expenditure of joint moments 
and muscle forces during human 
locomotion 


Role of the muscle belly and tendon 
of soleus, gastrocnemius, and 
plantaris in mechanical energy 
absorption and generation during cat 
locomotion 


x 


N 
— 

6 April 

389 


M. A. Lemay, P. E. Crago 
and M. W. Keith 


A. Esteki and J. M. Mansour 


J. Niemi, H. Nieminen, 
E.-P. Takala and E. Viikari-Juntura 


M. Sato, N. Ohshima 
and R. M. Nerem 


S. Schilt, J. E. Moore Jr, 
A. Delfino and J.-J. Meister 


C. Orizio, D. Liberati, C. Locatelli, 
D. De Grandis and A. Veicsteinas 


V. Schlegel 


W. Qassem and M. O. Othman 


A. P. Shortland, R. A. Black, 
J. C. Jarvis, F. S. Henry, 

F. ludicello, M. W. Collins 
and S. Salmons 


R. Jacobs, M. F. Bobbert 
and G. J. van Ingen Schengu 


Technical Notes 
L. Cristofolini, M. Viceconti, 
A. Cappello and A. Toni 


D. A. Steinman, R. Frayne, 
X.-D. Zhang, B. K. Rutt 
and C. R. Ethier 


0. Smedby, S. Nilsson 
and L. Bergstrand 


Restoration of pronosupination 
control by FNS in_ tetraplegia— 
experimental and biomechanical 
evaluation of feasibility 


An experimentally based nonlinear 
viscoelastic model of joint passive 
moment 


A static shoulder model based on a 
time-dependent criterion for load 
sharing between synergistic muscles 


Viscoelastic properties of cultured 
porcine aortic endothelial cells 
exposed to shear stress 


The effects of time-varying curvature 
on velocity profiles in a model of the 
coronary arteries 


Surface mechanomyogram reflects 
muscle fibres twitches summation 


Relative friction minimization in fixed 
orthodontic bracket appliances 


Vibration effects on setting pregnant 
women—subjects of various masses 


Formation and travel of vortices in 
model ventricles: application to the 
design of skeletal muscle ventricles 


Mechanical output from individual 
muscles during explosive leg exten- 
sions: the role of biarticular muscles 


Mechanical validation of whole bone 
composite femur models 


MR measurement and numerical 
simulation of steady flow in an 
end-to-side anastomosis model 


Development of femoral athero- 
sclerosis relation to flow 
disturbances 


xl 


= 


H.-J. Wilke, S. Wolf, L. E. Claes, 
M. Arand and A. Wieseind 


D. L. Korvick, J. F. Cummings, 
E. S. Grood, J. P. Holden, 
S. M. Feder and D. L. Butler 


A. Baca 


Hearn, J. P. Szalai, 
Surowiak and J. Schatzker 


T. C. 
J. F. 


N. J. Giori, G. S. Beaupré 
and D. R. Carter 


J. R. Matyas, C. Frank 
and N. Shrive 


Volume 29 Number 5 


/SB Keynote Lecture 
C. J. Pennycuick 


Original Papers 
P. DeVita, M. Torry, K. L. Glover 583 
and D. L. Speroni 


J. W. Osborn 589 


M. Abovsky, Y. Lanir and E. Nevo 597 


M. J. King, J. Corden, T. David 
and J. Fisher 


609 


Influence of varying muscle forces 
on lumbar intradiscal pressure: an 
in vitro study 


The use of an implantable force trans- 
ducer to measure patellar tendon 
forces in goats 


Precise determination of anthropo- 
metric dimensions by means of image 
processing methods for estimating 
human body segment parameter 
values 


Sample size estimates for the use of 
human bone in the experimental 
study of cancellous screw extraction 
mechanics 


Letter to the Editor 


Authors’ Response 


Book Review 
Suggestions for Authors 


Instructions to Contributors 


May 


Stress and strain in the flight muscles 
as constraints on the evolution of 
flying animals 


A functional knee brace alters joint 
torque and power patterns during 
walking and running 


Features of human jaw design which 
maximize the bite force 


Tethering affects the mechanics of 
coronary capillaries 


A three dimensional, time dependent 
analysis of flow through a bileaflet 
mechanical heart valve: comparison 
of experimental and numerical results 


XII 


| 
| 
573 | 
| 


M. J. O'Malley Normalization of temporal—distance 


parameters in pediatric gait 


T. L. Allinger, M. Epstein Stability of muscle fibers on the 
and W. Herzog descending limb of the force—length 
relation. A theoretical consideration 


A. Rachev, N. Stergiopulos Theoretical study of dynamics of 
and J.-J. Meister arterial wall remodeling in response 
to changes in blood pressure 


Technical Notes 
S. M. McGill, D. Juker and C. Axler 643 Correcting trunk muscle geometry 
obtained from MRI and CT scans of 
supine postures for use in standing 
postures 


S. C. Cowin Strain or deformation rate dependent 


finite growth in soft tissues 


J. G. Andrews and S. P. Mish 651 Methods for investigating the 
sensitivity of joint resultants to body 
segment parameter variations 


N. Sasaki and S. Odajima Stress-strain curve and Young's 
modulus of a collagen molecule as 


determined by the X-ray diffraction 


technique 
M. G. Hall, H. E. Fleming, 659 Static in situ calibration of force 
M. J. Dolan, S. F. D. Millbank plates 


and J. P. Paul 


K. R. Kaufman, N. Kovacevic, 667 Instrumented implant for measuring 
S. E. Irby and C. W. Colwell tibiofemoral forces 


T. Yanai, J. G. Hay and J. T. Gerot 673 Three-dimensional videography of 
swimming with panning periscopes 


M. Sakamoto, G. Li, T. Hara 679 A new method for theoretical 
and E. Y. S. Chao analysis of static indentation test 


T. A. Maxian, T. D. Brown, 687 A _ sliding-distance-coupled finite 
D. R. Pedersen and J. J. Callaghan element formulation for polyethylene 
wear in total hip arthroplasty 


|. Kingma, H. M. Toussaint, Segment inertial parameter 
M. P. De Looze evaluation in two anthropometric 
and J. H. Van Dieen models by application of a dynamic 


linked segment model 
Announcements 


Instructions to Contributors 
xIll 


705 


Volume 29 Number 6 


/SB Keynote Lecture 
K. Hayashi 


J. M. Czerniecki, A. J. Gitter 
and J. C. Beck 


S. J. Piazza and S. L. Delp 


M. D. Grabiner, J. W. Feuerbach 
and D. W. Jahnigen 


L. A. Taber, Ming Yang 
and W. W. Podszus 


D. D. Cody, D. A. McCubbrey, 
G. W. Divine, G. J. Gross 
and S. A. Goldstein 


R. Raikova 


Wenbo Zhu, J. C. latridis, 
V. Hlibezuk, A. Ratcliffe 
and V. C. Mow 


Technical Notes 
Zong-Ping Luo, G. R. Buttermann 
and J. L. Lewis 


A. D. Milne, D. G. Chess, 
J. A. Johnson and G. J. W. King 


L. A. Gilchrist and D. A. Winter 


L. Blankevoort, 
G. J. V. M. van Osch, B. Janssen 
and E. E. G. Hekman 


A. J. van den Kroonenberg, 
W. C. Hayes and T. A. McMahon 


W. P. Smutz, M. Drexler, 
L. J. Berglund, E. Growney 
and K. N. An 


June 


Biomechanical studies of the 
remodeling of knee joint tendons 
and ligaments 


Energy transfer mechanisms as a 
compensatory strategy in below knee 
amputee runners 


The influence of muscles on knee 
flexion during the swing phase of gait 


Measures of paraspinal muscle 
performance do not predict initial 
trunk kinematics after tripping 


Mechanics of ventricular torsion 


Predictive value of proximal femoral 
bone densitometry in determining 
local orthogonal material properties 


A model of the flexion—extension 
motion in the elbow joint—some 
problems concerning muscle forces 
modelling and computation 


Determination of collagen-proteo- 
glycan interactions in vitro 


Determination of spinal facet joint 
loads from extra-articular strains—a 
theoretical validation 


Accuracy of an_ electromagnetic 
tracking device: a study of the 
optimal operating range and metal 
interference 


A two-part, viscoelastic foot model 
for use in gait simulations 


In vitro \axity-testers for knee joints 
of mice 


Hip impact velocities and body 
configurations for voluntary falls 
from standing height 


Accuracy of a 
measurement system 


video _ strain 


XIV 


L. Berry, J. D. Towers, 
L. Webber, T. L. Pope, 
Davidai and M. Zimmerman 


J. 
R. 
G. 
K. 


L. Siegel, T. M. Kepple 
and G. E. Caldwell 


J. M. Lee and S. E. Langdon 


J. P. Paul 


M. D. Grabiner, B. L. Davis, 
T. M. Lundin and J. W. Feuerbach 


Volume 29 Number 7 


/SB Keynote Lecture 
V. Dietz 


K. G. M. Gerritsen, W. Nachbauer 
and A. J. van den Bogert 


P. E. Hughes and T. V. How 

A. Race and A. A. Amis 

M. Theeuwen, C. C. A. M. Gielen 
and B. M. van Bolhuis 

A. K. Aune, L. Nordsletten 


and A. Ekeland 


Cheng Tu and M. Deville 


Change in trabecular architecture as 
measured by fractal dimension 


Improved agreement of foot 
segmental power and rate of energy 
change during gait: inclusion of 
distal power terms and use of three- 
dimensional models 


Thickness measurement of soft tissue 
biomaterials: a comparison of five 
methods 


Letter to the Editor 


Authors’ Resnonse 


Book Reviews 
Erratum 


Instructions to Contributors 


July 


Interaction between central pro- 
grams and afferent input in the 
control of posture and locomotion 


Computer simulation of landing 
movement in downhill — skiing: 
anterior cruciate ligament injuries 


Effects of geometry and flow division 
on flow structures in models of the 
distal end-to-side anastomosis 


Loading of the two bundles of the 
posterior cruciate ligament: an anal- 
ysis of bundle function in A-P drawer 


Estimating the contribution of 
muscles to joint torque based on 
motor-unit activity 


Structural capacity of the knee to 
anterior cruciate ligament failure 
during quadriceps contraction. An 
in vivo study in the rat 


Pulsatile flow of non-Newtonian 
fluids through arterial stenoses 


XV 


833 
839 
| 
= 


R. M. V. Pidaparti, A. Chandran, 908 Bone mineral lies mainly outside 
Y. Takano and C. H. Turner collagen fibrils: predictions of a 
composite model for osteonal bone 


R. K. Dash, G. Jayaraman 917 Estimation of increased flow 
and K. N. Mehta resistance in a narrow catheterized 
artery—a theoretical model 


J. @. Hjortdal 931 Regional elastic performance of the 
human cornea 


Technical Notes 
S. Siegler, S. Lapointe, 943 A_ six-degrees-of-freedom instru- 
R. Nobilini and A. T. Berman mented linkage for measuring the 
flexibility characteristics of the ankle 
joint complex 


A. J. van den Bogert, L. Read 949 A method for inverse dynamic 
and B. M. Nigg analysis using accelerometry 


L. Blankevoort and R. Huiskes 


Validation of a_ three-dimensional 
model of the knee 


L. Serpe and J.-Y. Rho 


The nonlinear transition period of 
broadband ultrasound attenuation as 
bone density varies 


R. Y. Grimes, J. Hopmeyer, How sensitive are jet centerline 


E. G. Cape, R. A. Levine velocities to an opposing flow? 

and A. P. Yoganathan Implications for using the centerline 
method to quantify regurgitant jet 
flow 


S. M. McGill 


A revised anatomical model of the 
abdominal musculature for torso 
flexion efforts 


B. L. Davis, R. M. Cothren, Frequency content of normal and 
P. Quesada, S. B. Hanson diabetic plantar pressure profiles: 
and J. E. Perry implications for the selection of 
transducer sizes 


N. Yoganandan, M. Haffner 985 Letter to the Editor 
and F. A. Pintar 


Announcements 


Instructions to Contributors 


Volume 29 Number 8 August 


P. Zioupos, Xiao Tong Wang Experimental and theoretical quanti- 
and J. D. Currey fication of the development of dam- 
age in fatigue tests of bone and antler 


XVI 


| 
| 


G. Lowet, X. Dayuan Study of the vibrational behaviour of 
and G. Van der Perre a healing tibia using finite element 
modelling 


H. Demiray 


A quasi-linear constitutive relation 
for arteriai wall materials 


S. K. Kyriacou Influence of size, shape and 
and J. D. Humphrey properties on the mechanics of 
axisymmetric saccular aneurysms 


T. L. Norman, S. V. Nivargikar Resistance to crack growth in human 
and D. B. Burr cortical bone is greater in shear than 
in tension 


Qilian Yu, Xiaoquan Wang Elastic area compressibility of the 
and Gang Li rabbit aorta 


G. R. Johnson, D. Spalding, Modelling the muscles of the scapula 
A. Nowitzke and N. Bogduk morphometric and coordinate data 
and functional implications 


R. Miller and P. Ruegsegger Analysis of mechanical properties of 
cancellous bone under conditions of 


simulated bone atrophy 


W. Miller, D. Platzer 1061 Dynamics of human flight on skis: 
and B. Schmdizer improvements in safety and fairness 
in ski jumping 


H. van Bavel, M. R. Drost, 1069 Strain distribution on rat medial 
J. D. L. Wielders, J. M. Huyghe, gastrocnemius (MG) during passive 
A. Huson and J. D. Janssen stretch 


H. W. Hoogstraten, Numerical simulation of blood flow in 
J. G. Kootstra, B. Hillen, an artery with two successive bends 
J. K. B. Krijger 

and P. J. W. Wensing 


J. Morlier and M. Cid 1085 Three-dimensional analysis of the 
angular momentum of a pole-vaulter 


G. K. Cole, 1091 Modelling of force production in 
A. J. van den Bogert, W. Herzog skeletal muscle undergoing stretch 
and K. G. M. Gerritsen 


Technical Notes 


T. Boyd, M. L. Hull 1105 An improved accuracy _ six-load 
and D. Wootten component pedal dynamometer for 
cycling 


C. Peham, M. Scheid! 1111 A method of signal processing in 
and T. Licka motion analysis of the trotting horse 


Erratum 


1115 
XVII 


Volume 29 Number 9 


Survey Article 

J. M. Cavanaugh, 

A. Cuneyt Ozaktay, 

H. T. Yamashita and A. |. King 


N. Sasaki and S. Odajima 


W. S. Selbie and G. E. Caldwell 


G. J. C. Ettema 


R. Riener, J. Quintern 
and G. Schmidt 


G. Aschero, P. Gizdulich, 
F. Mango and S. M. Romano 


R. E. A. van Emmerik 
and R. C. Wagenaar 


Technical Notes 

G. N. Duda, D. Brand, 
S. Freitag, W. Lierse 
and E. Schneider 


M. B. Gustafson, R. B. Martin, 
V. Gibson, D. H. Storms, 

S. M. Stover, J. Gibeling 

and L. Griffin 


C. A. Miller 
and M. C. Verstraete 


E. M. Hasler, W. Herzog 
and J. L. Ronsky 


A. Race and A. A. Amis 


K. A. Ball 
and M. R. Pierrynowski 


Announcement 


Instructions to contributors 


September 


Lumbar facet pain: biomechanics, 
neuroanatomy and neurophysiology 


Elongation mechanism of collagen 
fibrils and force-strain relations of 
tendon at each level of structural 
hierarchy 


A simulation study of vertical jump- 
ing from different starting postures 


Contractile behaviour in_ skeletal 
muscle-tendon unit during small 
amplitude sine wave perturbations 


Biomechanical model of the human 
knee evaluated by neuromuscular 
stimulation 


Converse piezoelectric effect detected 
in fresh cow femur bone 


Effects of walking velocity on relative 
phase dynamics in the trunk in human 
walking 


Variability of femoral muscle 
attachments 


Calcium buffering is required to 
maintain bone stiffness in saline 
solution 


Determination of the step duration 
of gait initiation using a mechanical 
energy analysis 


Experimental evaluation of theor- 
etical contact forces in the cat 
patellofemoral joint 


Cross-sectional area measurement of 
soft tissue. A new casting method 


Classification of errors in locating a 
rigid body 
XVIII 


1116 
ij 
1191 


K. P. Granata, W. S. Marras A method for measuring external 
and F. A. Fathallah loads during dynamic lifting exertions 


P. de Leva 1223 Adjustments to Zatsiorsky-Seluyanov’'s 
segment inertia parameters 


P. de Leva 1231 Joint center longitudinal positions 
computed from a selected subset of 
Chandler's data 


T. L. Allinger, W. Herzog Force-length properties in stable 
and M. Epstein skeletal muscle fibers—theoretical 
considerations 


Letter to the Editor 


M. Viceconti, M. Casali, 1241 The ‘standardized femur program’ 
B. Massari, L. Cristofolini, proposal for a reference geometry 
S. Bassini and A. Toni to be used for the creation of finite 


element models of the femur 
Book Reviews 
Announcement 
Suggestions for Authors 


Instructions to Contributors 


Volume 29 Number 10 October 


X. Banse, Ch. Delloye, O. Cornu Comparative left-right mechanical 
and R. Bourgois testing of cancellous bone from 
normal femoral heads 


G. Lowet and G. Van der Perre 1255 Ultrasound velocity measurement in 
long bones: measurement method 
and simulation of ultrasound wave 


propagation 
J. Z. Wu, W. Herzog 1263 Modeling axi-symmetrical joint 
and J. Ronsky contact with biphasic’ cartilage 
layers—an asymptotic solution 
B. Yu and J. G. Hay 1283 Optimum phase ratio in the triple 
jump 
J. J. Crisco, K. D. Hentel, 1291 Maximal contraction lessens impact 
W. O. Jackson, K. Goehner response in a muscle contusion model 


and P. Jokl 


M. Hofer, G. Rappitsch, 1297 Numerical study of wall mechanics 
K. Perktold, W. Trubel and fluid dynamics in end-to-side 
and H. Schima anastomoses and _ correlation to 


intimal hyperplasia 
xIx 


1243 
1245 


C. M. Ford and T. M. Keaveny 


M. A. Lemay and P. E£. Crago 


M. Argoubi and A. Shirazi-Adl 


R. Yeadon and 
C. Mikulcik 


M. 


D. A. Brown, S. A. Kautz 
and C. A. Dairaghi 


Technical Notes 
T. W. Rudy, G. A. Livesay, 
S. L.-¥. Woo and F. H. Fu 


E. M. Miller, K. J. Kreder 
and M. Siebes 


P. Pigeon, L’Hocine Yahia 
and A. G. Feldman 


S. L. Delp, A. E. Grierson 
and T. S. Buchanan 


V. P. Srivastava 


W. Liu and M. M. Panjabi 


S. A. Gard, E. H. Knox 
and D. S. Childress 


M. J. Dysart and J. C. Woldstad 1393 


The dependence of shear failure 
properties of trabecular bone on 
apparent density and _ trabecular 
orientation 


A dynamic model for simulating 
movements of the elbow, forearm, 
and wrist 


Poroelastic creep response analysis 
of a lumbar motion segment in 
compression 


The control of non-twisting 
somersaults using configuration 
changes 


Muscle activity patterns altered 
during pedaling at different body 
orientations 


A combined robotic/universal force 
sensor approach to determine in situ 
forces of knee ligaments 


Design and development of an 
electromechanical ultrasound probe 
holder for urodynamics testing 


Moment arms and lengths of human 
upper limb muscles as functions of 
joint angles 


Maximum isometric moments 
generated by the wrist muscles in 
flexion-extension and_ radial—ulnar 
deviation 


Two-phase model of blood flow 
through stenosed tubes in the 
presence of a peripheral layer: 
applications 


On improving the accuracy of 
instrumented spatial linkage system 


Two-dimensional representation of 
three-dimensional pelvic motion 
during human walking: an example of 
how projections can be misleading 


Posture prediction for static sagittal- 
plane lifting 


Book Reviews 


Announcement 
xX 


— 
—— 
1399 


Volume 29 Number 11 


C. T. Hung, F. D. Allen, 
S. R. Pollack and C. T. Brighton 


C. T. Hung, F. D. Allen, 
S. R. Pollack and C. T. Brighton 


F. Pythoud, N. Stergiopulos, 
C. D. Bertram and J.-J. Meister 


M. P. de Looze, B. Visser, 

|. Houting, M. A. G. van Rooy, 
J. H. van Dieén 

and H. M. Toussaint 


D. Rosenbaum, G. Bauer, 
P. Augat and L. Claes 


M. Gagnon, A. Plamondon, 
D. Gravel and M. Lortie 


P. Legreneur, B. Morlon 
and J. Van Hoecke 


A. C. Courtney, W. C. Hayes 
‘and L. J. Gibson 


H. Thys, P. A. Willems 
and P. Saels 


Technical Notes 

F. J. H. Gijsen, D. E. M. Palmen, 
M. H. E. van der Beek, 

F. N. van de Vosse, 

M. E. H. van Dongen 

and J. D. Janssen 


S. J. J. Turkawski, 
L. J. van Ruijven, M. van Kuyen, 
A. W. Schreurs and W. A. Weijs 


November 


What is the role of the convective 
current density in the real-time cal- 
cium response of cultured bone cells 
to fluid flow? 


Intracellular Ca** stores and extra- 
cellular Ca** are required in the 
real-time Ca** response of bone cells 
experiencing fluid flow 


Effects of friction and nonlinearities 
on the separation of arterial waves 
into their forward and backward 
components 


Weight and frequency effect on 
spinal loading in a bricklaying task 


Calcaneal fractures cause a lateral 
load shift in Chopart joint contact 
stress and plantar pressure pattern 
in vitro 


Knee movement strategies differ- 
entiate expert from novice workers 


in asymmetrical manual materials 
handling 


Simulation of in situ soleus isometric 
force output as a function of neural 
excitation 


Age-related differences in post-yield 
damage in human cortical bone. 
Experiment and model 


Energy cost, mechanical work and 
muscular efficiency in swing-through 
gait with elbow crutches 


Analysis of the axial flow field in 
stenosed carotid artery bifurcation 
models—LDA experiments 


A new transducer system for direct 
motor unit force measurement 


XXI 


S. M. Bowman, J. Zeind, 
L. J. Gibson, W. C. Hayes 
and T. A. McMahon 


S. McGill, D. Juker 
and P. Kropf 


Volume 29 Number 12 
M. A. Hughes, B. S. Myers 
and M. L. Schenkman 


R. B. Martin, S. T. Lau, 
P. V. Mathews, V. A. Gibson 
and S. M. Stover 


M. A. Lafortune, E. M. Hennig 
and M. J. Lake 


M. A. Lafortune, M. J. Lake 
and E. M. Hennig 


B. Aoubiza, J. M. Crolet 
and A. Meunier 


P. K. Zysset and A. Curnier 


B. J. Fregly, F. E. Zajac 
and C. A. Dairaghi 


V. Verdonschot and R. Huiskes 


H. Fujie, G. A. Livesay, 
M. Fujita and S. L.-Y. Woo 


U. Raschke, B. J. Martin 
and D. B. Chaffin 


The tensile behavior of demineralized 
bovine cortical bone 


Appropriately placed surface EMG 
electrodes reflect deep muscle 
activity (psoas, quadratus lumborum, 
abdominal wall) in the lumbar spine 


Instructions to Contributors 


December 


The role of strength in rising from 
a chair in the functionally impaired 
elderly 


Collagen fiber organization is related 
to mechanical properties and remod- 
eling in equine bone. A comparison of 
two methods 


Dominant role of interface over knee 
angle for cushioning impact loading 
and regulating intitial leg stiffness 


Differential shock transmission re- 
sponse of the human body to impact 
severity and lower limb posture 


On the mechanical characterization 
of compact bone structure using the 
homogenization theory 


A 3D damage model for trabecular 
bone based on fabric tensors 


Crank inertial load has little effect on 
steady-state pedaling coordination 


Subsidence of THA stems due to 
acrylic cement creep is extremely 
sensitive to interface friction 


Forces and moments in six-DOF at 
the human knee joint: mathematical 
description for control 


Distributed moment histogram: a 
neurophysiology based method of 
agonist and antagonist trunk muscle 
activity prediction 


XXII 


U. Raschke and D. B. Chaffin 1597 Support for a linear length-tension 
relation at the torso extensor 
muscles: an investigation of the 
length and _ velocity EMG-force 
relationships 


M. Lei, C. Kleinstreuer Geometric design improvements 
and J. P. Archie, Jr for femoral graft-artery junctions 
mitigating restenosis 


Technical Notes 
M. S. Damaser 1615 Two mathematical models explain 
and S. L. Lehman the variation in cystometrograms of 
obstructed urinary bladders 


S. W. Miller and R. G. Dennis 


A parametric model of muscle 
moment arm as a function of joint 
angle: application to the dorsiflexor 
muscle group in mice 


B. Yu, E. S. Growney, 1625 Calibration of measured center of 
F. M. Schultz and K.-N. An pressure of a new stairway design 
for kinetic analysis of stair climbing 


H.-J. Wilke, S. Krischak 1629 Formalin fixation strongly influences 
and L. E. Claes biomechanical properties of the spine 


H. Wang, P. L. Prendiville, An _ ultrasonic technique for the 
P. J. McDonnell measurement of the elastic moduli 
and W. V. Chang of the human cornea 


P. F. Vint and R. N. Hinrichs 1637 Endpoint error in smoothing and 
differentiating raw kinematic data: 
an evaluation of four popular 

methods 


D. G. Lloyd and N. L. Svensson 1643 A technique for the measurement of 
cadence using walkway vibrations 


W. Herzog, E. M. Hasler 1649 In-situ calibration of the implantable 
and T. R. Leonard force transducer 


B. Van Rietbergen, A. Odgaard, Direct mechanics assessment of 
J. Kabel and R. Huiskes elastic symmetries and properties of 
trabecular bone architecture 


T. J. A. Mommersteeg, 1659 A global verification study of a quasi- 
R. Huiskes, L. Blankevoort, static knee model with multi-bundle 
J. G. M. Kooloos, J. M. G. Kauer ligaments 

and P. G. M. Maathuis 


J. M. Siegel, Jr, J. N. Oshinski, 
R. |. Pettigrew and D. N. Ku 


Letters to the Editor 
Ning Zhang and Xue-Jun Fan 


J. M. Crolet, B. Aoubiza 
and A. Meunier 


The accuracy of magnetic resonance 
phase velocity measurements in 
stenotic flow 


Comments on ‘Compact bone: 
numerical simulation of mechanical 
characteristics’ 


Authors’ Response 


Announcements 


Instructions to Contributors 


| 
1679 
XXIV | 


Abovsky, M. 597 
Alexander, N. B. 319 
Allen, F. D. 1403, 1411 
Allen, J. J. 373 

Allinger, T. L. 417, 627, 1235 
Amis, A. A. 873, 1207 
An, K. N. 367, 813, 1625 
Andrews, J.G. 651 
Aoubiza, B. 1539, 1675 
Arand, M. 549 
Archambault, J. M. 103 
Archie, J. P. Jr 1605 
Argoubi, M. 1331 
Arnaud, S. B. 91 
Aschero, G. 1169 
Ashman, R. B. 261 
Augat, P. 1435 
Augereau, B. 53 

Aune, A. K. 891 

Axler, C. 643 


Baca, A. 563 

Ball, K. A. 1213 

Banse, X. 1247 

Bassini, S. 1241 

Bauer, G. 1435 

Bavel, H. van 1069 

Beaupre, G. S. 133, 573 

Beck, J.C. 717 

Beek, M. H. E. van der 1483 

Berglund, L. J. 813 

Bergstrand, L. 543 

Berman, A. T. 943 

Berns, G. S. 199 

Berry, J. L. 819 

Bertram, C.D. i419 

Black, R. A. 239, 503 

Blankevoort, L. 151, 799, 955, 1659 

Bobbert, M. F. 513 

Bogduk, N. 1039 

Bogert, A. J. van den 845, 949, 
1091 

Bolhuis, B. M. van 881 

Bourgois, R. 1247 

Bowman, S. M. 1497 

Boyd, T. 1105 

Brand, D. 1185 

Brand, R.A. 261 

Brear, K. 257 

Brighton, C. T. 1403, 1411 

Brown, D. A. 1349 

Brown, T. D. 261, 687 

Buchanan, T. S. 1371 

Burkholder, T. J. 235, 331 

Burleson, A.C. 99 

Burr, D. B. 1023 

Butler, D. L. 557 

Buttermann, G. R. 785 


Caldwell, G. E. 823, 1137 
Caler, W. E. 69 
Callaghan, J. J. 687 
Cape, E. G. 967 
Cappello, A. 525 


Carter, D. R. 69, 573 
Casali, M. 1241 
Cavanaugh, J. M. 1117 
Chaffin, D. B. 1587, 1597 
Chandran, A. 909 
Chang, W. V. 1633 
Chao, E. Y. S. 679 
Cheng Tu 899 

Chess, D. G. 791 
Childress, D. S. 1387 


Chiu, J.J. 1 
Cid, M. 1085 
Claes, L. 1435 


Claes, L. E. 549, 1629 
Cody, D. D. 753 

Cole, G. K. 1091 
Collins, M. W. 503 
Colwell, C. W. 667 
Condie, D. N. 217 
Corden, J. 609 

Cornu, O. 1247 
Cothren, R. M. 979 
Courtney, A.C. 1463 
Cowin, S.C. 647 
Crago, P. E. 435, 1319 
Crisco, J. J. 1291 
Cristofolini, L. 525, 1241 
Crolet, J.-M. 1539, 1675 
Cummings, J. F. 557 
Curnier, A. 1549 
Currey, J. D. 257, 989 
Czerniecki, J. M. 717 


Dairaghi, C. A. 1349, 1559 
Dajani, E. Z. 63 

Damaser, M.S. 1615 
Dash, R. K. 917 

David, T. 609 

Davidai, G. 819 

Davis, B. L. 833, 979 
Dayuan, X. 1003 


Delloye, Ch. 1247 
Delp, S. L. 723, 1371 
Demiray, H. 1011 


Author Index 


Epstein, M. 627, 1235 
Era, P. 301 

Esteki, A. 443 
Ethier, C. R. 537 
Ettema, G. J.C. 1147 


Fan, X.-J. 1673 
Farley, C. T. 181 
Fathallah, F. A. 1219 
Feder, S.M. 557 
Feldman, A. G. 1365 
Feuerbach, J. W. 735, 833 
Fiala, P. 161 

Fisher, J. 609 
Fitzpatrick, T. 227 
Fleming, H. E. 659 
Ford, C. M. 1309 


Frank, C. 573 
Frayne, R. 537 
Fregly, B. J. 81, 1559 
Freitag, S. 1185 
Fridén, J. 331 

Fu, F.-H. 1357 

Fujie, H. 1577 
Fujita, M. 1577 
Fumero, R. 


Fyhrie, D. P. 134 


Gagnon, M. 1445 
Gang, Li 1033 

Gard, S. A. 1387 
Gerbeaux, M. 171 
Gerot, J. T. 673 
Gerritsen, K.G. M. 845, 1091 
Gibeling, J. 1191 
Gibson, L. J. 1463, 1497 
Gibson, V. 1191 
Gibson, V. A. 1515 
Gielen, C.C. A.M. 881 
Gijsen, F. J. H. 1483 
Gilchrist, L. A. 795 
Giori, N. J. 573 

Gitter, A. J. 717 
Gizdulich, P. 1169 
Glover, K. L. 583 
Goehner, K. 1291 
Goldstein, S. A. 753 
Gonzalez, O. 181 
Grabiner, M. D. 735, 833 
Granat, M. H. 217 
Granata, K. P. 1219 
Grandis, D. de 475 
Gravel, D. 1445 
Gregersen, H. 63 
Grierson, A. E. 1371 
Griffin, L. 1191 

Grimes, R. Y. 967 
Grood, E. 557 
Gross, G. J. 753 
Growney, E. 813 
Growney, E. S. 1625 
Gu, M.-J. 319 
Gustafson, M. B. 1191 


Delfino, A. 469 
Dennis, R. G. 1621 
7 Deville, M. 899 
Devita, P. 583 
. Dieen, J. H. van 693, 1425 
Dietz, V. 841 
Divine, G. W. 753 
Dodd, K. T. 227 
Dolan, M. J. 659 
Dongen, M. E. H. van 1483 
Doucet, S. 251 
Drexler, M. 813 
Drost, M. R. 1069 
Dubini, G. I11 
Duda, G. N. 1185 
Duncan, J. A. 383 
Ekeland, A. 891 
Emmerik, R. E. A. van 1175 
XxXIX 


XXX 


Haffner, M. 985 

Hall, M.G. 659 

Hanson, S. B. 979 

Hara, T. 679 

Hasler, E. M. 1201, 1649 

Hay, J. G. 673, 1283 

Hayashi, K. 707 

Hayes, W. C. 807, 1463, 1497 

Hearn, T.C. 569 

Hekman, E. E.G. 799 

Helm, F.C. T. van der 39 

Hennig, E. M. 1523, 1531 

Henry, F. S. 503 

Hentel, K. D. 1291 

Herzog, W. 103, 271, 391, 417, 627, 
1091, 1201, 1235, 1263, 1649 

Heit, J. 161 

Hillen, B. 281, 1075 

Hinrichs, R. N. 1637 

Hjortdal, J. @. 931 

Hlibezuk, V. 773 

Ho, K. H.-H. 227 

Hoecke, J. van 1455 

Hofer, M. 1297 

Holden, J. P. 557 

Hoogstraten, H.W. 281, 1075 

Hopmeyer, J. 967 

Houting, I. 1425 

How, T. V. 855 

Hughes, M. A. 1509 

Hughes, P. E. 855 

Hui, P. W. 123 

Huiskes, R. 151, 955, 1569, 1653, 
1659 

Hull, M. L. 199, 1105 

Humphrey, J.D. 1015 

Hung, C. T. 1403, 1411 

Huson, A. 1069 

Hutchinson, T. M. 91 

Huyghe, J.M. 1069 


latridis, J.C. 773 

Ingen Schenau, G. J. von 513 
Irby, S. E. 667 

ludicello, F. 503 


Jackson, W. O. 
Jacobs, R. 513 
Jacobson, M.D. 331 
Jahnigen, D. W. 735 
Janssen, B. 799 

Janssen, J.D. 1069, 1483 
Jarvis, J.C. 239, 503 
Jayaraman, G. 917 
Jensen, R. K. 251 
Johnson, G. R. 1039 
Johnson, J. A. 791 

Jokl, P. 

Juhl, C.O. 63 

Juker, D. 643, 1503 


1291 


Kabel, J. 1653 
Kauer, J. M.G. 151, 1659 
Kaufman, K. R. 667 
Kautz, S.A. 1349 
Keaveny, T. M. 1309 
Keith, M. W. 435 
Kepple, T. M. 823 
King, A. I. 1117 
King, G. J. W. 791 
King, M. J. 609 
Kingma, I. 693 
Kiratli, B. J. 91 


Author Index 


Klein, P. 21 

Kleinstreuer, C. 1605 

Knox, E. H. 1387 
Konttinen, N. 301 

Kooloos, J.G. M. 151, 1659 
Kootstra, J.G. 1075 
Korvick, D. L. 557 
Kovacevic, N. 667 

Kowalk, D. L. 383 

Krause, E. 13 

Kreder, K. J. 1361 

Krijger, J. K. B. 281, 1075 
Krischak, S. 1629 
Kroonenberg, A. J. van den 807 
Kropf, P. 1503 

Ku, D.N. 1665 

Kuyen, M. van 1491 
Kyriacou, S. K. 1015 


Lafortune, M. A. 1523, 1531 
Lake, M. J. 1523, 1531 
Landjerit, B. 53 

Langdon, S. E. 829 

Lanir, Y. 597 

Lapointe, S. 943 

Lau, S.T. 1515 


Leijnse, J. N. A. L. 355 
Lemay, M. A. 435, 1319 
Lensel-Corbeil, G. 171 
Leonard, T. 391 

Leonard, T. R. 103, 271, 417, 1649 
Leung, P.C. 123 

Leva, P. de 1223, 1231 
Leval, M. R. de I11 
Levenston, M. E. 133 
Levine, R. A. 99, 967 
Lewis, J. L. 785 

Li, G. 679 

Liberati, D. 475 

Licka, T. 1111 

Lieber, R. L. 235, 331 
Lierse, W. 1185 

Liu, W. 1383 

Livesay, G. A. 1357, 1577 
Lloyd, D. G. 1643 
Locatelli, C. 475 

Looze, M. P. de 693, 1425 
Loren, G. J. 331 

Lortie, M. 1445 

Lowet, G. 1003, 1255 
Lundin, T. M. 833 

Luo, Z.-P. 367 

Lyytinen, H. 301 


Maathuis, P.G. M. 1659 
McCubbrey, D. A. 753 
McCulloch, A. D. 373 
McDonnell, P. J. 1633 
McElhaney, J. H. 307 
McGill, S. M. 643, 973 
McGill, S. 1503 
Mcllroy, W. E. 343 
McMahon, T. A. 807, 1497 
Maki, B. E. 343 

Mango, F. 1169 
Mansour, J. M. 443 
Maronski, R. 245 
Marras, W.S. 1219 


Martin, B. J. 1587 

Martin, R. B. 91, 1191, 1515 
Massari, B. 1241 
Massin, P. 53 
Mathews, P. V. 
Mattys, S. 21 
Matyas, J. R. 573 

Maxian, T. A. 687 

Mayorga, M. 227 

Mehta, K. N. 917 

Mehto, P. 301 

Meister, J.-J. 31, 469, 635, 1419 
Meunier, A. 1539, 1675 
Mikulcik, E.C. 1341 
Millbank, S. F. D. 659 
Miller, C. A. 1195 
Miller, E. M. 1361 
Miller, S. W. 1621 
Milne, A. D. 791 

Ming Yang 745 

Mish, S. P. 651 
Mommersteeg, T. J. A. 
Montevecchi, F. M. 111 
Moore, J. E. Jr 469 
Morlier, J. 1085 
Morlon, B. 1455 

Mow, V.C. 773 
Miiller, R. 1053 
Miiller, W. 1061 

Myers, B. S. 307, 1509 
Myers, M. R. 139 


1515 


151, 1659 


Nachbauer, W. 845 
Nerem, R. M. 461 
Nevo, E. 597 

Nguyen, H. K. 103 
Niebur, G. L. 367 
Niemi, J. 451 
Nieminen, H. 451 
Nigg, B. M. 949 
Nightingale, R. W. 307 
Nilsson, S. 543 
Nivargikar, S. V. 
Nobilini, R. 943 
Nordsletten, L. 891 
Norman, T. L. 1023 
Nowitzke, A. 1039 


1023 


O'Malley, M. J. 619 
Odajima, S. 655, 1131 


Odgaard, A. 1653 
Ohshima, N. 461 

Orizio, C. 475 

Osborn, J. W. 589 
Osch, G. J. V. M. van 799 
Oshinski, J. N. 1665 
Othman, M. O. 493 
Ozaktay, A.C. 1117 


Palmen, D. E. M. 1483 
Panjabi, M. M. 1383 
Patterson, H. A. 199 
Pattin, C. A. 69 

Paul, J. P. 217, 659, 833 
Pavelec, R.S. 373 
Pedersen, D. R. 261, 687 
Peham, C. 
Pennycuick, C. J. 577 
Perktold, K. 207, 1297 
Perre, G. van der 1003, 1255 


Lee, D. 1 

Lee, J. M. 829 

Legreneur, P. 1455 

Lehman, S. L. 1615 

Lei, M. 1605 
Perry, J. E. 979 
Perry, S.D. 343 
Petrova, L. N. 405 


Petrtyl, M. 161 
Pettigrew, R. I. 1665 
Piazza, S. J. 723 
Pidaparti, R. M. V. 909 
Pierrynowski, M. R. 1213 
Pietrabissa, R. 111 
Pigeon, P. 1365 

Pintar, F. A. 985 
Plamondon, A. 1445 
Platzer, D. 1061 
Podszus, W. W. 745 
Pollack, S. R. 1403, 1411 
Pope, T. L. 819 
Prendiville, P. L. 1633 


Prilutsky, B. 1. 391, 405, 417 


Pythoud, F. 31, 1419 


Qassem, W. 493 
Qilian Yu 1033 
Quesada, P. 979 
Quintern, J. 1157 


Race, A. 873, 1207 
Rachev, A. 635 
Raikova, R. 763 
Raitsin, L. M. 405 
Rappitsch, G. 207, 1297 
Raschke, U. 1587, 1597 
Ratcliffe, A. 773 


Romano, S. M. 
Ronsky, J. 1263 
Ronsky, J. L. 1201 
Rooy, M. A. G. van 
Rooze, M. 21 
Rosenbaum, D. 1435 
Rowley, D. I. 217 
Rubin, C. T. 261 
Rudy, T. W. 1357 
Ruijven, L. J. van 1491 
Rutt, B. K. 537 
Riiegsegger, P. 1053 


Saarela, P. 301 
Saels, P. 1473 
Sakamoto, M. 679 
Salmons, S. 239, 503 
Sasaki, N. 655, 1131 


Author Index 


Sato, M. 461 
Schaffler, M. B. 134 
Schatzker, J. 569 
Scheidl, M. I111 
Schenkman, M. L. 1509 
Schilt, S. 469 
Schima, H. 1297 
Schlegel, V. 483 
Schmidt, G. 1157 
Schmélzer, B. 1061 
Schneider, E. 1185 
Schreurs, A. W. 1491 
Schultz, A. B. 319 
Schultz, F.M. 1625 
Selbie, W. S. 1137 
Serpe, L. 963 
Shepard, N. T. 319 
Sher, A. 123 
Shirazi-Adl, A. 1331 
Shoemaker, S. D. 331 
Shortland, A. P. 239, 503 
Shrive, N. 573 
Siebes, M. 1361 


Siegel, J. M. Jr 1665 


Siegel, K. L. 823 
Siegler, S. 943 
Smedby, O. 543 
Smutz, W. P. 813 
Spalding, D. 1039 
Speroni, D. L. 583 
Spiridon, M. 31 
Srivastava, V. P. 1377 
Steele, C. R. 91 
Steinman, D. A. 537 


Stergiopulos, N. 31, 635, 1419 


Storms, D. H. 1191 
Stover, S.M. 1191, 1515 
Stuhmiller, J. H. 227 
Surowiak, J. F. 569 
Svensson, N. L. 1643 
Szalai, J.P. 569 


Taber, L. A. 745 
Takala, E.-P. 451 
Takano, Y. 909 
Tarbell, J. M. 187 
Theeuwen, M. 881 
Thys, H. 1473 

Toni, A. 525, 1241 
Torry, M. 583 
Toussaint, H. M. 693, 1425 
Towers, J.D. 819 
Treitz, T. 251 

Trubel, W. 1297 
Turkawski, S.J. J. 1491 
Turner, C. H. 909 
Turpin, E. 171 


Vandenbussche, E. 53 
Varma, H. 199 
Vaughan, C. L. 383 
Veeger, H.E. J. 39 
Veicsteinas, A. 475 
Verdonschot, V. 1569 
Verstraete, M.C. 1195 
Viceconti, M. 525, 1241 
Viikari-Juntura, E. 451 
Vint, P. F. 1637 
Vinter-Jensen, L. 63 
Visser, B. 1425 

Vorst, M. J. V. 227 
Vosse, F. N. van de 1483 


Wagenaar, R.C. 1175 
Waldman, L. K. 373 
Wang, H. 1633 
Webber, R. L. 819 
Weijs, W. A. 1491 
Wenbo Zhu 773 
Wensing, P. J. W. 1075 
Weston, M. W. 187 
Wielders, J.D. L. 1069 
Wiesend, A. 549 
Wilke, H.-J. 549, 1629 
Willems, P. A. 1473 
Winter, D. A. 795 
Woldstad, J.C. 1393 
Wolf, S. 549 

Woo, S. L.-Y. 1357, 1577 
Wootten, D. 1105 

Wu, J. Z. 1263 


Xiao Tong Wang 989 
Xiaoquan Wang 1033 


Yahia, L’Hocine 1365 
Yamashita, H. T. 1117 
Yanai, T. 673 

Yang, L. 217 

Yeadon, M. R. 1341 
Yoganandan, N. 985 
Yoganathan, A. P. 99, 967 
Yu, B. 1283, 1625 


Zajac, F. E. 81, 1559 
Zeind, J. 1497 
Zhang, N. 1673 
Zhang, X.-D. 537 
Zimmerman, M. 819 
Zioupos, P. 257, 989 
Zong-Ping Luo 785 
Zysset, P. K. 1549 
Zaéek, M. 13 


Printed and bound in Great Britain by BPC Wheatons Ltd, Exeter 


XXXI 
Ravensbergen, J. 281 
Read, L. 949 
Rhee, K. 187 
Rho, J.-Y. 963 
Richardson, W. J. 307 
Ricos, V. 261 
Rietbergen, B. van 1653 
Roberts, S.G. 91 
321 


